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Abstract 
It is well-known that Romanian students suffer a lack of learning motivation and this is emphasized regarding learning 
mathematics. For initial training of primary and preschool teachers it is important to pursue the mathematics courses so, the 
students need to be enough motivated in order to succeed. The success of learning depends on both internal and external factors. 
The study intend to figure out the relation between internal factors such as emotional intelligence, self-efficacy, positive and 
negative emotions and the attitude towards learning mathematics in students who are involved in initial training for primary 
teaching.The study was done on a sample of 160 students. The instruments used were scales and questionnaires for measuring the 
emotional intelligence (Schutte), self-efficacy, emotional life - PANAS (Positive Affectivity and Negative Affectivity Scale) and 
also a questionnaire to figure out the general attitude toward learning mathematics.The results bring out a picture of the attitude 
towards learning mathematics and also the way some internal factors describing the emotional life influence this attitude.The 
results could indicate some predictors for attitude towards learning mathematics and also could be useful to find out new way 
motivating students in their learning process. 
© 2015 The Authors. Published by Elsevier Ltd. 
Peer-review under responsibility of The Association “Education for tomorrow” / [Asociatia “Educatie pentru maine”]. 
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1. Introduction 
 Learning mathematics became a challenge for most of the students. Either lack of motivation or learned 
hopelessness make many students to say “I am not good in math” before they even try to solve mathematical 
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problems. We consider that this general issue is a matter of attitudes toward mathematics rather than a matter of lack 
of capabilities. That is why we are trying to figure out the future teacher students` attitudes toward mathematics and 
to make some connections with their emotional life. The research shows an increasing recognition that affective 
factors play a critical role in the teaching and learning mathematics. (McLeod, 1992, 1994). The importance of 
affective factors in partially explaining individual differences in the learning of mathematics is well recognized, too. 
It is recognized that the role of motivation and emotions is crucial to learning (Min Kim, Won Park and Cozart, 
2014):  when students lack motivation, their learning process is rarely initiated (Bandura, 1986; Schunk, 1991 apud 
Min Kim et al., 2014) and when students feel hopeless, their learning process is easily discontinued. Hannula (2002) 
considers the observable category ‘student’s attitude towards mathematics’ as being separated into four different 
evaluative processes: 1) the emotions the student experiences during mathematics related activities; 2) the emotions 
that the student automatically associates with the concept ‘mathematics’; 3) evaluations of situations that the student 
expects to follow as a consequence of doing mathematics; and 4) the value of mathematics-related goals in the 
student’s global goal structure. Emotions are considered the most fundamental process, which underlies every 
expression of evaluation in one way or another (Hannulla, 2002). While a student is engaged in a mathematical 
activity, there is a continuous unconscious evaluation of the situation with respect to personal goals. This evaluation 
is represented as an emotion: proceeding towards goals induces positive emotions while obstacles that block the 
progress may induce anger, fear, sadness or other unpleasant emotions. (Hannula, 2002,p.29). 
Emotional intelligence seems to be a much known concept, more and more subject of researches, almost a zeitgeist. 
There are many conceptualization within the literature, the emotional intelligence viewed as intelligence (it 
describes an emotional general aptitude so it can be conceived as an  equivalent intelligence quotient) (the model of 
Mayer &Salovey); the emotional intelligence viewed as a trait (Petrides, K.V & Furnham, A , 2001) (it offers a 
better understanding for the way the person filters and directs the emotional aptitudes); the emotional intelligence as 
a sum of learned competences (it allows the examination of the adjustment way of the person and it can be seen as a 
performance) (the Bar-On model).  
The self-efficacy is about the people’s beliefs regarding the required abilities for fulfilling established tasks and for 
reaching the objectives (Lemeni, Miclea, 2004). The self-efficacy brings out the feeling of having control in one’s 
own life, of making predictions and controlling the life events, so a better adjustment is resulted. The self - efficacy 
influences the thinking patterns, the motivational process (attribution types), affective processes, selection processes. 
The development of the self-efficacy is influenced by two factors: capacity of symbolic thinking (to understand the 
relation cause – effect) and the capacity of self-assessment and self-reflection (Maddux, 2005). One could develop 
the self-efficacy through personal experience, through observing the experience of others and through considering 
the others comments about their capacity of doing (Lee, L., 2005).  
The self-efficacy is viewed as the sum of the people’s beliefs in their capacity for producing effects through their 
own actions. The self-efficacy theory says that these beliefs are the most important factors for the chosen behaviours 
and for the extent of perseverance in their efforts to cope with challenges and obstacles. The self-efficacy theory 
sustains that these beliefs have an important role in psychological adjustment, psychological problems, health and in 
the behaviour change strategies (Maddux, James E. "Self-Efficacy." Encyclopaedia of Social Psychology. 2007. 
SAGE Publications. http://sagereference.com/socialpsychology/Article_n484.html>) Bandura (1997) defines the 
self-efficacy through „the beliefs in one’s capabilities to organize and execute the courses of action required to 
manage prospective situations.” The self-efficacy comprises the one’s beliefs regarding what he is able to do. 
2. Method  
2.1. The purpose of the study 
The objective of the research consisted in figuring out the students` attitude toward mathematics learning and the 
relation between internal emotional factors such as emotional intelligence, self-efficacy, positive and negative 
emotions and the attitude towards learning mathematics in students who are involved in initial training for preschool 
and primary teaching. 
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2.2. The participants 
The sample consisted in 160 students from the first and second year of study at the preschool and primary teacher 
training education program: 4 men, 156women; 78 from urban area, 82 from rural area; 77 from first year of study, 
83 from second year of study.The mean age is 29 years old. Some of the students are already teachers in 
kindergartens and primary schools (85 teachers). 
2.3. The instruments 
The 33-item emotional intelligence (EI) scale is developed by Schutte, Malouf, Hall, Haggerty, Cooper, Golden 
&Dornheim as æ measure of emotional intelligence based on the Salovey and Mayer’s (1990) model of EI. This 
scale assesses the emotional intelligence based on self-report responses to 33 items tapping the appraisal of emotion 
(evaluation and expression of emotions in oneself and others), the mood regulation (emotion regulation in oneself 
and in others), the use of emotions and the sharing/experiencing emotions. We have verified the internal consistency 
of the instrument using the Alpha Cronbach coefficient and we have obtained a good reliability of the instrument 
(0.929). 
PANAS- Positive and Negative Affect Scale measures the individual differences in positive and negative 
emotionality. Watson, Clark, Telegen (1988) showed that Positive Affect (PA) reflects the extent to which a person 
feels enthusiastic, active, and alert. High PA is a state of high energy, full concentration, and pleasurable 
engagement, whereas low PA is characterized by sadness and lethargy. In contrast, Negative Affect (NA) is a 
general dimension of subjective distress and unpleasurable engagement that subsumes a variety of aversive mood 
states, including anger, contempt, disgust, guilt, fear, and nervousness, with low NA being a state of calmness and 
serenity. The internal consistency coefficient alpha Cronbach is 0.880 for the PA scale and 0.889 for the NA scale. 
The Romanian Version of the General Self-Efficacy Scale is developed by Adriana Baban, Ralf Schwarzer & 
Matthias Jerusalem, 1996. It comprises 10 items and the respondents are asked to evaluate using a 4-point scale, on 
which a “1”represented “never” and a “4” represented “always”. The general self-efficacy questionnaire has a good 
reliability (0.838). 
Fennema – Sherman Mathematics Attitudes Scales(Fennema, E. & Sherman, J., 1976) investigates attitudes related 
to mathematics learning and it consists of a group of nine instruments measuring constructs related to the learning of 
mathematics by all students. We used for this study six scales which have a good reliability.Attitude toward success 
in mathematicsscale (internal consistency coefficient alpha Cronbach - 0.776)is designed to measure the degree to 
which students anticipate positive or negative consequences as a result of success in mathematics. They demonstrate 
their fear by anticipating negative consequences of success as well as by lack of acceptance or responsibility for the 
success. The Teacher scale (alpha Cronbach 0.761) is designed to measure students` perceptions of their teacher`s 
attitude toward them as learners of mathematics. It includes the teacher`s interest, encouragement and confidence in 
the student`s ability. Confidence in learning mathematics scale (alpha Cronbach 0.883) is intended to measure 
confidence in one`s ability to learn and to perform well on mathematical tasks.Mathematics anxiety scale (alpha 
Cronbach 0.901) is intended to measure feelings of anxiety, dread, nervousness related to doing 
mathematics.Effectance motivation scale in mathematics (alpha Cronbach 0.844) ranges from lack of involvement in 
mathematics to active enjoyment and seeking for challenge.The Mathematics usefulness scale (alpha Cronbach 
0.888) is designed to measure students` beliefs about the usefulness of mathematics currently, and in relationship to 
their future education, vocation and other activities. 
2.4. Results   
Hypothesis 1. There are differences between students` attitude toward mathematics learning in terms of their 
emotional intelligence and theirlevel of self-efficacy. 
In order to verify this hypothesis we used emotional intelligence as independent variable (with two groups: the 
emotional intelligence above the average and the emotional intelligence under the average value) and as dependent 
variables we used the students` attitude toward mathematics reflected by the six dimensions of the Fennema – 
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Sherman Scales (Attitude toward success in mathematics, Teacher scale, Confidence in learning mathematics, 
Mathematics anxiety, Effectance motivation scale in mathematics, Mathematics usefulness). We used also as 
independent variable the general self-efficacy (with two groups: above the average and under average value). 
As we could see in the table below there are significant differences of students` attitude toward mathematics 
learning in terms of emotional intelligence level and self-efficacy. Thus, the students with a high level of emotional 
intelligence are more motivated for mathematics and have abetter attitude toward success in mathematics than the 
students with a lower level of emotional intelligence. Also, the students with higher level of self-efficacy share a 
better attitude towards success in mathematics and they have a better perceived relationship with mathematics 
teacher than the students who have lower levels of self-efficacy. 
 
Table 1. Independent Sample T test results for the mean comparison of students’ attitude toward mathematics in terms of EI and self-efficacy 
 
Variable Mean  Standard deviation T test results 
Attitude toward success in mathematics    t(154)=2.864, p= 0.005 
EI above average 35.64 6.40 
EI under average 32.75 6.08 
Effectance motivation  in mathematics   t(154)=2.626, p= 0.010 
EI above average 33.97 8.58 
EI under average 30.60 7.06 
Attitude toward success in mathematics    t(153)=2.859,p=0.005 
Self-efficacy  above average 35.89 6.14 
Self-efficacy  under average 32.97 6.5 
Teacher in mathematics   t(153)=2.169,p=0.032 
Self-efficacy  above average 36.47 7.01 
Self-efficacy  under average 34.00 7.18 
 
Hypothesis 2. There are differences between students` attitudes toward mathematics in terms of their age  
In order to verify if there are any differences regarding the students` attitude toward mathematics dimensions in 
terms of age we have applied the Independent Samples T- test, having as dependent variable the students` attitude 
toward mathematics described by six dimensions (confidence, anxiety, motivation, attitude toward success teacher 
scale, usefulness), and as independent variables the age. As seen in the Table 2 there is an obvious difference 
between students` anxiety of mathematics and students` motivation for mathematics. We obtained that the younger 
students present higher levels of mathematics anxiety and lower level of motivation for mathematics that the older 
students. This fact could have practical implication at the level of pedagogical approach of mathematics. 
 
Table 2. Independent Sample T test results for the mean comparison of students’ attitude toward mathematics in terms of age 
Variable Mean  Standard deviation T test results 
Effectance motivation  in mathematics   t(158)=3.442,p=0.001 
                           Age >= 29 35.05 8.31 
         Age  < 29 30.75 9.22 
Mathematics anxiety   t(158)=-2.165,p=0.032 
                           Age >= 29 32.65 10.25 
         Age  < 29 36.01 9.22 
 
Hypothesis 3. There are differences between students` attitudes toward mathematics in terms of the quality of 
emotions 
In order to verify if there are any differences regarding the students` attitude toward mathematics dimensions in 
terms of quality of their emotions we have applied the Independent Samples T- test, having as dependent variable 
the students` attitude toward mathematics described by six dimensions (confidence, anxiety, motivation, attitude 
toward success teacher scale, usefulness), and as independent variable the quality of emotions (with two dimensions: 
positive emotions and negative emotions). We notice in the Table 3 that only four of the six kinds of attitudes 
toward mathematics vary in terms of quality of emotions. So, the students who experience positive emotions are less 
anxious in front of mathematics, more confident in their capacity of learning mathematics, more motivated to learn 
mathematics and they experience a better perceived relationship with mathematics teacher. On the other hand, the 
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students who experience more negative emotions are more anxious in front of mathematics, less confident and less 
motivated, and they experience a poor relationship with teacher of mathematics. 
 
Table 3Independent Sample T test results for the mean comparison of students’ attitude toward mathematics in terms of quality of emotions 
Variable Mean  Standard deviation T test results 
Mathematics anxiety    t(141)= - 3.519,p=0.001 
Positive Affect above average 31.92 10.20 
Positive Affectunder average 37.54 8.28 
Effectance motivation  in mathematics   t(141)=3.520,p=0.001 
Positive Affectabove average 35.56 8.86 
Positive Affectunder average 29.83 6.47 
Confidence in learning mathematics   t(141)= 3.848,p=0.000 
Positive Affect above average 33.10 8.84 
Positive Affect under average 27.63 7.78 
Teacher scale   t(141)=1.995,p=0.048 
Positive Affect above average 36.43 7.64 
Positive Affect  under average 33.98 6.75 
Mathematics anxiety    t(141)=6.097,p=0.000 
Negative Affect above average 38.81 8.15 
Negative Affect under average 29.88 9.30 
Effectance motivation  in mathematics   t(141)= -3.016, p=0.003 
Negative Affect  above average 30.50 7.92 
Negative Affect under average 34.55 8.12 
Confidence in learning mathematics   t(141)= - 5.137,p=0.000 
 Negative Affect above average 27.26 7.49 
Negative Affect under average 34.23 8.67 
Teacher scale   t(141)= - 5.158,p=0.000 
Negative Affect  above average 32.45 7.15 
Negative Affect under average 38.29 6.37 
2.5. Discussions 
The results showed that the students` emotional intelligence makes a difference regarding the attitudes toward 
mathematics: the more emotional intelligent the students are, the more motivated and positive oriented to success in 
mathematics they are. This research could be considered as an attempt to understand why some succeed and some 
do not as well as to suggest what should be done to help with student success. Results of some research showed that 
motivation accounted for approximately 13% of the variance in student achievement and self-efficacy was the 
significant individual predictor of student achievement (Min Kim, Won Park and Cozart, 2014). Our results showed 
that self-efficacy make difference regarding the attitudes towards mathematics such as attitude toward success and 
the perceived relationship with teacher. This result is consonant with the results of the study of Min Kim, Won Park 
and Cozart: according to them students with a higher self-efficacy tended to report the lower levels of boredom, 
anxiety, anger, shame and hopelessness, but the higher levels of enjoyment and pride.  Enjoyment and pride could 
be correlated with attitude toward success in mathematics which means the acceptance of success and also the 
taking the responsibility of success in mathematics. 
The results at hypothesis 2 give us an image regarding the attitudes toward mathematics in terms of the age:the 
younger students are more anxious and less motivated for mathematics than the older students. This result has 
practical implications regarding the approach of teaching and learning of younger students.  
The results showed some differences regarding the attitudes toward mathematics in terms of emotional disposition 
(positive and negative affect). It is obvious that the negative emotions conduct to predisposition for mathematics 
anxiety, lack of confidence in one’s own capabilities to learn mathematics, lower motivation to engage in learning 
mathematics and also a negative perception of the relationship with mathematics teacher. Di Martino & Zan have 
dealt with the relationship between beliefs and emotions in learning mathematics, focusing on the links among the 
three dimensions that characterize the model of attitude: emotional disposition towards mathematics; vision of 
mathematics; perceived competence in mathematics. Our findings are consistent with their results that some students 
recognize a negative emotional disposition towards mathematics as the reason for their lack of 
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success/understanding (in some way a low perceived competence related to one’s taste for the discipline). When an 
explicit causal link between negative emotional disposition and perceived competence is found, the link is always 
made with a low perceived competence: Students’ perceived competence in mathematics is related to their idea of 
success in mathematics, so the link between negative emotional disposition and low perceived competence may be 
diversified depending on the different ideas of success that emerge (Di Martino & Zan, 2010). Since the 
experiencing the negative emotion conduct to low confidence, low motivation, high anxiety it is important to 
provide a positive emotional climate in mathematical lessons classes. The positive versus negative emotions have 
also impact on the achievement in mathematics: Chan Min Kim, Seung Won Park and Joe Cozart (2014) found out 
that positive emotions (eg, enjoyment) tend to facilitate the flexible use of cognitive strategies and creativity 
whereas negative emotions (eg, anxiety) tend to lead to the rigid use of narrowly focused strategies (Isen, 
2000;Levine & Pizarro, 2004 apud Min Kim et. al, 2014). We obtained that positive/negative affect could make 
difference regarding the perceived relationship with mathematics teacher and this could also affect the motivation 
for learning mathematics, as another recent study reports that students viewed their interactions with instructor as 
well aswith peers as motivational (Borup, Graham & Davies, in press apud Min Kim, Won Park and Cozart, 2014 ). 
Our studyprovides a basis that suggests diverse paths to promote student learning in mathematicscourses. For 
example, if students’ emotional experiences are improved (eg, increased positive emotionality) there are better 
conditions for students to raise their motivation for study mathematics, their confidence in their capabilities of 
learning mathematics, to decrease the mathematics anxiety. 
3. Conclusions 
We could conclude that attitudes toward mathematics learning depend on the quality of emotional life of the 
students. So we obtained that there are differences in attitudes in terms of emotional intelligence, self-efficacy, 
positive and negative affect. The results could have practical implications for the teaching and learning practices: in 
order to be more motivated, more confident and less anxious about learning mathematics, students could benefit 
from a positive emotional climate established by teacher and the school culture. Also, students could be trained in 
order to raise their emotional intelligence level so they could also raise their motivation to mathematics activities 
and to raise the degree of acceptance of mathematics success. The study gave us a real image about the differences 
between students in terms of their age: it is important for the teacher approach to pay more attention to the emotional 
needs of the younger students. There are studies which show that mathematics anxiety can be reduced through 
systematic desensitisation (Hembree, 1990 apud Hannula, 2002), so we suggest also that mathematics anxiety could 
be reduces through enhancing the positive emotions experiences. Learning mathematics is important for every 
student but for the students who want to become preschool and primary teachers is essential, since they could 
develop mathematical skills to the future generations.  
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